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(54) ACTIVE MATRIX PANEL 

(57)Abstract: 

PURPOSE: To anode-oxidize the surfaces of gate 
electrodes of all protection TFTs constituting a 
protection element for preventing dielectric breakdown 
and characteristic change in a pixel part due to static 
electricity, etc., and to give a sufficient dielectric 
strength to these TFTs. 

CONSTITUTION: Gate wiring 4, capacitor wiring 6, a 
relay electrode 8 for connecting data wiring to a short 
line 7 and partial wiring parts 9a, 9b of a short ring 9 are 
formed on a substrate 1 by connecting them to the 
short line 7, and by integrally forming the gate electrodes 
of the protection TFTs 11,12 with any one among the 
gate wiring 4, the capacitor wiring 6, the relay electrode 
8 and the wiring parts 9a, 9b formed on the substrate 
among the short ring 9, the surfaces of the gate 
electrodes of all protection TFTs 11, 12 are oxidized by 
anode oxidation processing making the short line 7 a 
feeding path. 
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Sffffiy- hiE^^U^x-^iE^^n^tL. WISP!* 10 
> 3 - h y i/?\^mWt U ffi*o«9*lK h 7 >- v 5 * * 

SfeJit/flCflBiftaiR^SrWfiK-rS 2o^g«l h7^ 
[0 0 0 1 i 

^^m&m^m^m^r^^^y^ b y yt*/<* 

[0 0 0 2] 

^XzM^ZiTt'rj-?-* b V y 40 
[0 0 0 3] HettlEHfe-ClBSSnsftM^T- 

ic^v^e>ttxv>-5^^T^^^^ h y sr**^*^ 
«fi8snxv^tw*it*x^u mm±\^mrttc&m so 



fiKSi^XV^6t^oS^la6X^U X«±KU&SS*lX^ 
[0 0 0 4] Z.<DT?"r>( b y y**/«.*/Wa* ;*/ 

*ti?timm $ titcwm b ? zs^x * a> h * a r 

^7^:/iff^- (J^T. TFT^IE-T) 3£, 

frc^ tcgS^^ttX^ffcoT F T 3 icy- h<S-^SrW^ 

-r^mwn<o^-bmm4t, &mmnm&\zk\z&mz 
^ga^5^ N ^u^m^tT r £ idgEi® £ nx pj^ms 

2b<DmzHMtl&m UM^-^^) Cs 

So 

[00 0 5] JtlBSffi 1 ffiAS^Si^tMMB^T 
1gJ£ (J^Ts iKiF-tMfi^S) 1A^ rco^T-^«cl 

[0006] (D9^_biar^^>r^ b y s^*^*^ 

(7) 1 ooiii5llffl^*ft:»*«fi8Sr^"f ^ffiBI, 81011 
x-X |»lr:«5*£*WffiBlX*>6o -o[H94oJ; 

E»6tt3£«l.hlw|EiR*ixXfeD. TFT3lt S« 

3 it, c^y- bmms i si n (Sfti/ya 

>-) ^fjftsy- h«fe8d«3 2 CO^-hftftl 
3 2<D_Llcmisy- h!1i3 Hd«-r«I$^:X^§nfc 
a -Si (m77^*>!)3y) ^P>^5il*»# 
I33^r, :o i S**M3 3(OlW«»«: K-^ 
Lfca-Si ^e,^6nI**fti34^UMS 
ttfcy-^SH3 5*5j:t^K^-< ^««3 6 kXffij&£ 

tix^z* tt&. 3 7it mteiM¥m#mss<z>7* 
[0007] _bey- hiftfiw 3 2 y-hgs 

fl. Wiay-- h*6iBd«3 2icHpSr*fi8«t--6w4:iwJ:o 

xsta*Hx^5 0 

[000 8] LX. UmmS 2 fi±|Ey- hlfe&UR 3 

2(D±t^jt^>nxiBt), coiii#mS2fi N -^e co — -mo 

i^co^a5^TFT3 0Oy-^mS3 5 0±*dStaiX^ 
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[0 0 0 9] Sfc, ^-*BH5tt±ey-hlMWK3 

2o±^E»snr43 5, c<ox-*ia^5te. TFT 

[0 0 101**3, 3 5 ate. ±fE y-*m*l 3 5 0_h 
WfTtNfetK CCD±gI5«;1S3 5 ate, pJ^«1S2i:y- 
&Jgjgl&y-*S*13 5 0±Kta»L"C^!/^^i"a 

[0011] ±B*-Y^^#E*6r±, 

s te, ^^^^BE»6 i:WlR«ffi2^ < tt/*Olffl^y 

&6te, *<D—mz&^xm 6 1^1- «t 5 tw#sH£«£ 

[0 0 12] Sfc, ±ISSSlcO^PJa5 1Bte. 

co^fyai Bte> Bfc— AiU*^*^*^ 
1 a » 5 »mm k ic« o -r s tt a. 
[0013] ±iar^7^^ by 

^co_ticte#y-f 5 K*5^e>ft*EiftBi (B**T) 

[0 0 14] C<Ofc#\ ±B7^f^^h!/y^^ 
*^T*te, 1g£fc<o^- HEitM*5J:t/7 ? ---*E*l5&£ 

»«««tct S T F T 3 (OJftjRlRai^tt^fcSrKit L 

[0015] -rifet, mmi<o&*tuiB\z.ns me 

ic^L/cJ:?^ ^T^y-hE»4*5J:t/v f -^E«fe 
5&^£^£tf:#>(Ov'3 — h5W was»/a$ivc*5 
!K #y-hEI»4fc*^ f -^Eil»5rimia->a-h9 
-<^7^«JttSixTV^5o **3. COi/a-h^-CW 

te. sfi 1 -hie* ^hb* 1 A<D±m&m/»-e&*#i\zte 

[0 0 16] ±IS->3- h7^^7ll 0 7 co «fc 5 

ssi±ic^$ixT^t). #y~-hga«&4te, 

T-S5 4 a**6±1B*MH»i BK:«»**fcEIM»*r*U 
[0 0 17] ««l©*?««lA©±lwfl, 13 



-y y7^i7-fyffit-*t-MSixt^6, **s. - 

8 tt, ±iay-h«&j»K3 2lc§BP«r»flt5 

[0 0 18] ^LT, #7*-*Ej»5te, ^S^-gfl5 

WIS***** 8^lt^3-h7-fy7 KSSK £ 

[0 0 19] d<z>J;5^ ±Tcoy- HE* 4*5*^9* 
10 -*gB$5£. 3ME 1 <0*3Bffl 1 BKlS^Tv's — 

[0 0 2 0] L^U -bffi£tt 1 O^PJSP 1 B te> &L& 

j: ott f t 3 tmmmm \^tc *> wtt*ft** cfc d -r 

[00 2 1] -tC-C, jcXLTtTJ-f-* h y 
;UX\Z. ±1B*JHm B Ufc« (V3-h7Yy 

7^»9«*ttfc*) M«»iaSTFT3©J6 

(i?WlA« iC. M^m<12^J:t^TFT3(Dfia 

hgfi^4^<tt/'7 f *~^iEi^5^. ftH^lO 
a, 10b^^LTffilE^3-hy>'^9iC^bXV^ 
30 6 0 

[0 0 2 2] ±15^3- ^^9tes H7*5j:t/H8 

^2*^«Ei»SfI5 9 ah htfil»K3 2 co_hiCx 

-^E«5 tWl:E«Sh«:2*o«HI»9bi^ 
fc*o-C*3D, Ctt&«E3»«9 a fc«E3»»9 b^«B 
gp^:, flftiay-hffi»K3 2|C«!tt/c=t>'^^ h?L (0 

[0 0 2 3] 12)1 l«y-hE*4SrV3-hy^^9 
\zffif£tZ1%&mi' 1 0 a oWrffiH, H 1 2 te^-^gE 

2oo«flU»Mth9^^^ («T. SSTFTi: 
11, 1 2T*«^;$I^TV^6 0 
[00 2 4] CCOftS^lOa, 10b&ffif£ 

f^ftSTFT 11, 1 2te, I^&^tfEl 1 OiC^rU 
fcp^a^TFT 3 ii#ttl-lRH:»fi©t>^*>*^ 

[0 0 2 5] hE3»4SrV3— h V s str9\Z.&ffit 
5ia**10afc**t5«aTFTll, 12(1 
50 {g]6:fcJ;tfB!l ll-^i-^Pl-. hgB^4$rte^A. 
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i^lOal^ 20^1TFT11, 
S3 1 Sr^tl^^ftSTFTOy- *«ffi3 5 l^m 
^tttCg^S-h -^Stfti icoy- 

71^3 5£y- hgEi&4l^ KWVHi3 6^'>3 

- h y V^9Klg^U i*^lTFT 1 2coy-* 

[0 0 2 6] ±E«STFT1 1, 12coy-hg&iU 
\zmm^th^mm. o^^^iTFTlKDV- 10 
XiH 3 5 t , fii^cD^T FT120KW ^MM 3 
6il ^il(7)y-hga^^3 8$r^UTy-h^ 
^3 2\zmt-tfc= t ^9 9 h*L3 9lC:fcl>xy- hl£j^4 
Wgj^$;h/X;fctK -^ITFTIIOKU 

^>m^3 6 ^m^itfti 2<ny-xmm3 5 

9h\z-mzm&^t^B~hvisymmm4o, 4i 
&^uxg^£*txi^o **>\ tfriay-hga^^ 

38i'>a-hy ^y 9CO^gEi^9 b&.fctfv's — h 

v^y&mmio, 4in^ v*-*mM5 tmc&mm 20 

X?£/&$;ft/XV>£ 0 
[0 0 2 7] L-Xs -^COffc^T F T 1 1 coy- hit 

S3iii tf-hmmi^-mzM&isthx. ccoy- 
tfti i<^y-^ig3 sicm^to^j^nx^ 

"9, i^MTFT 1 2 coy— Mi3 1 H v-3 — 
hy ^y9co^gEj»gfi9 b^y- h*fe^J8£3 2 

^^99 bK (m^^-r) i-s^XfttriEy- hiS3 1 

y ^^9 ^jiis^a- h y ^9&mm4 1 £^ux::co 30 
t^iTFTi 2(Dy-*mm3 5\cm^.m^mm^tix 

[0 0 2 8] £/c. ^-^g£^5^>3- h y ^^9^ 
SltS^Si^ 1 0 b ^Mt 6§lT F T 1 1 , 1 

»$A/X^^S^5 a^jOM^JI-SEB^nXiaD. d 
^gi^lObll 2O0MTFT11, i2wy 

- hlg3 1 ^^M'W^lT F TO y-^HS 3 
Slcm^t^^^^^^t^. -^CO^SITFTI 1 

CO y-*m^ 3 5 Sr^-*^ 5 1^ KKyit3 6 40 
£v-3 - h y >y 9lCg^U W(?)ftlTFT 1 2 CO 

y-^lli3 s&>3- h y >^9tc % KKyiS3 

6 tc^f-9WM 5 lwSj^LX«^$nxV>5o 
[0 0 2 9] ±IE»STFT11, 12cOy*-*gfij®5 
l^i^£;ft<5m«, fp-^fCO^TFT 1 lcoy- 
^IS3 5 f&^^aiTFT 1 2 CO KMy«g3 

^4 2^^LXBfff£^-^gE^5ic:^^nX^D. £ 
/c. -^(^ITFTI 10K^yig36i:te^ 
dlTFTl 2coy-*m*!3 511 ^r-*Ei®5 £ |B] 50 
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c&mmfabtez>i/3- k y ^9mmm4 3, 4 4^ 

LX>a-h y >-^9CO«g£iB9a5 9 a {Cg^ftX^ 
5 0 >'3-hy>'^9cO«i£iS§i59a«£ffil± 

iciga^$ttxv>-5fcfe. ntifEv'3- hy y^s«4 

3, 4 4H y- h*fe^K3 2(C^ttyc^>^^ h?L 
(HI^T) ^^V^Xffl|E«ia^9 a ICg^ttXl^ 

[00 3 0] £/c. -*cO{fc^T F T 1 1 coy- hW.^ 
3 1H CO^gTFT 1 1 coy-*m®3 5£gM^L 
fex-^S£^5(OT^i-^$^:X^j*^nXjot), C 

^^Stfti icoy— hm^3in striEx— 

^lE&s^y- bmmmz 2\z.wtnt^^9 9 vn4 5 
id^v>XHuiEy-hm^3 i<DmmM\zmm-tz>z.t\^ 

£t>> 9*— *g£i&5£^LXCco{fc^TFT 1 1 coy- 
[0 0 3 1] &*L, M^STFTl 2 coy- 

3iii v- 3 — h y ^y 9 commit 9 a d— 

$tlT, v/3-hyyi/9^lXI^STFT12 

coy— ^1S3 5{c:m^{-^$nxv^-5o 

[0 0 3 2] _tlB{fc^i?fT- 10a, 1 0 b fl y- hgfi 

m4^tc\^-^mm5 {-wm^m(omm^^<>± 

k%l~. 2o^iTFTll, 12 CO— JjfcJn/ftWt 

t^^x?- vuU4 ty*-*mms tziss- h y > 

^9^bX^ii$^:6^cOXfcD. y-hgfi 

j^4^ismm^D^6i:. y- hga«g4#jco^^i 

0 aCO-^CO^TFT 1 l^«^ioX^- h 

mM4 9 t&mm-rz>ktt>\^ y- 

hgE^4/^ibv-3 — h y ^y 9 1^^.6^^^; 
^SEi^SiRlJcO^^^l 0 a COf&^CO^TFT 12^ 

^-v«^^^ox^-^gd«ft5 ^i/a- h y ^y 9 tfc 
y- hgE^4 i:x-^gE^5 tcommmc^ 

/iot, ^m^t-^^^^COTFTSCOte^*^ 

[0033] ^y-hga^4ic 
«g»y- hft-^^w^u. *rtL\zmmzitx&7*-?& 
m5\ZT-*m^&mm^xm^mm£tiz>&. 

ll^lOa, lObtt, BftBTFTll, 12 coy 
- MS3 1 ^^^iX^CO^TFTCOy — 7lg3 
5iC^Ufc^COXfc5fci6. Ctl^TFTll, 

1 2«y- h^^^^-^«^-comjESSx«^-v 

iir-f. Lf^oX, y- hmm4te£Xfy £r — ^gEi^5^ 
fltflBftSKR^ 1 0 a, 1 0b^LT'>3-^yy^9 
lcSM$nxv>Xt>s ^^^^-co^^ftt^S^ 

[0 0 3 4] JifST^^^^ h y i/^^y^yW^:, »C 

<D£?tmmj>mz£^xMm£tix^z> 0 ^-r, 
i$m^ cco^jn^^/^-^vybx, [37iwiii^x 

^Lfc, y- hIBi^4^oJ:t/iij^coTFT 3coy- h 

mms i. ^r^^^>^gBi®6. i/s- h^-r ^7. ^- 
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8 x ->3-hy^9 0«Ki»gR 9 a N «SIT F T 1 
1, 1 2 0^- HS3 1 «rH«fl^«t6 8 
[0 0 3 5] &tw. ±1By-hEI*4feJ:tflB*»OT 

■MfcBI*:*****. Bl0fc:*5i>x, all ffiCIM 
[0 0 3 6] ±ia»«ifc{b«!!3aii, s« i ^ io 

OTFT3W^hi(i3 1) S:«#tt*lC*5V^X*« 
[0 0 3 7] C^^«gft{bfeSII-*5ft6H9iatSc^kJS^ 

<dtft 3 coy— hmiS3 i icwEasflMesft. 20 

[0 0 3 8] :Ot^, JilEftaiRT- 10a, 1 0 b <D 

FT 1 l<Dff- hlg3 hSESMlCl— fle^fig 

SftXl^fcifr, :o§lTFTlloy-hlg3 1 
fcHB*fc»«lMfcS*u *G>*ffitwfcSMLBU (mil 

[0 0 3 9] #^r^^^^iEI66W*ii«tt<fB 
fit, ■fr^SSFP^v'a— h7>f ^7lcoftiS6^^ — 30 

[0 0 4 0] JifSv'a — h ^-T ^7 {C^ > ? 

mm 5^v3-h7^>7 msaa-r 6 o tuis 8 

U ±ffiy- hSEj»4(OM8^SB4 a *3 

ixe>fiH J f-ffl4 a, 6a^SW8ft^XU5C 40 

[0041] ±&m&mk&&* ft sffi i 

A*«SJM3 7 SrWlfefiRBtl-^ SftlB^ ^*'MfcSR 3 7 
Sr. i*»(OTFT3*3j;t;*«STFT 1 1, 12(7) 

[004 2]fc nS^*M3 4^MU ^<£>_h 
^SBI*'** ~~ >^ tt Hl^gpOT F T 3 *5 ct 50 
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f$T F T 11, 1 2 coy— ^m^3 SfcitfKi'-f yi 
g3 6^«U &V^Cl»en®¥»#R3 4&y- 

KWV1W3 5, 3 6 tfftCJ&mzs**— 
It, II»TFT3^<t^lTFT10a, 10 

[004 3]fc I TO*d^46aW*mBI*:fiH« 

u z<nmwmwm&'**-~^yi'X&mmmm2& 

MU ±1By- h«&j»lR3 2td. ^-hg£« 

4feJ:t/^-Y^->^Sa»60»iF-«4 a, 6a^Sl 

9, 4 5$rMt5o 

[0 0 4 4] C<0«W\ Al X^&«d>b&<&ftJRK*r 
Sit, r^II^^-^y^tt, -r-^Ei^ 

5 , &{%mm* 1 0 a , 1 0 b CO^- hK*M£JKBI 3 
8, ^3-hyy«g4 0, 4 1, 4 3, 4 4. 

[0 0 4 5] 

X, hEi8ft4*3J:t/PK§«^TFT3^y- 

3ih y- h mm 4 flyosaiiR^ ioa (D-~jj<n&m 
tft i icoy- hm®3 lMsaMift^s 
*k mmv- bmm 4 m<m%mm* io a <^fl&*o«a 

TFT 1 2 0y- M(i3 1*3 J: I/, ^-^gfii^5l0!l(O 
ig*^10b«STFTll, 12(Dy-hili 

[0 0 4 6] Ztin. y- hRj»4«^«»*^l 0 a 
Wtt*^««TFTl 2(^y- Mffi3 liScfcU^-* 
Ba3tt5fl!lOOff:Sl(l^l 0 bOSft9TFT 1 1, 12(7) 

y-htS3i^ is 7 idissix* l/c j: o \^m* 

£LXJ£/&£nxi>6fc*b, hm^3 1 

1^£>X£><5 0 
[0 0 4 7] ^(Dfctf). JblE«#<BT*^>r:^ h y y 
**A?*/Wi, hEj»4«Wfft»* J f-l 0 aCDftfe* 

^STFTl 2^^!^^— ^SSi^5<|lJ(DS:SI^T-l 0 
bO^SlTFTl 1, 1 2^^*3|6»iiHffi* 1 bfc J & 

[0 0 4 8] £<D*0jH »«ft*ldJ:6iBlR<f!J<©TF 
T o|MJW?«H£Sfc «r IS C «> ^ * «S-T 

^^XC0{^STFTcoy- h««oaDBS:»«atibb 
X. CHe>«»TFT^5t^Jte)»ilHJE*tfcii:fc. ft 

[0 0 4 9] 

[»B4:#PSt't--5/c«)^©] ^(D^WnTf^^y-^ 
*^«*^JHHiJiWKfft****^^»i:xatc|»*S 
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TFT^ MKTFTlJiy-hft^SrWirt-S^-hE 
v^l-SMBU tt*©»HTFT(Oy-^tft«:'>3- 

h y km >-m^£y- hEUSfcw:^— *e 

ii^-^t 5 2 oO^iT F T (D^- hl<i«, M 20 

ley- h«ffi^Mi5^-Y^v'^fiai»^«ria^3- h y ^ 

[0 0 5 0] 

- h y gp^&r. triads — h^-f^^o/^v^ 

^ctia^ MiE->3- b?<< ^zmn.d&k'rzfgim 
mk£"£tct><Dx~tb*). z.<dt?tj7-? b y 

[0 0 5 1] 

/* $ tiX v * £ t> <n £ffi«8 X'Tjk L fc|g-C*> 5o 

[0052] /«f^b\ mi— ia3i-*5^-c> g)6— ms\z. 



x^Zh<Dbi$!&-tZ>i><n\zKmn%&tt^ «&*<ot> 
[0 0 5 3] r^l^T^r^^h^y^^^ 

*JffilB&W-t£SffilOi£^®«cl Aid. «|&OpiiR 

S^TFT3^ OTlETFT3^y- h«*Sr#J&-*-6 
^— hg£^4 mflBTFT3tc:^^ff^-^^"t-S 
v^-^EI£5 W1Blii9R»Bi2ioMI^»«**Cs 

\-n±x<D^-*mm4te£if^-?&M5&M&£i£ 
z>tctb<Dis=3- h^-r isi&m-tzt t tie. mia*^ 

ffi^clAtC. I$lg2^J:(;TFT 3^ga^J®^^ris 
A/T?->a— h y ^^9S:R*tX, h SIR 4*3 J: 0*7* 
-^EJftSSr-tix-enftai*^! 0 a. lOb^U 

[0 0 5 4] -hfS^- hE*fU b*cv^>*&m6 b^ 
3-h7-f^7, *3«fctf. 7-^E«5^3-h7^ 

IC^§H"C*3D. h SMS 4 o£9 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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kin the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Detailed Description of the Invention] 

;oooi] 

Industrial Application] This invention relates to the active matrix panel used for an active matrix liquid crystal display 

dement. 

0002] 

Description of the Prior Art] Conventionally, the active matrix panel used for an active matrix liquid crystal display 
dement has the following composition. In addition, generally the liquid crystal display element is manufactured by the 
process which assembles two or more liquid crystal display elements collectively, and let the active matrix panel used 
vhen manufacturing a liquid crystal display element by this process be the size which can extract the panel for liquid 
crystal display element plurality. 

0003] Drawing 6 is the equal circuit-plan of the conventional active matrix panel used for the liquid crystal display 
dement manufactured by the above-mentioned process, draw ing 7 A solid line shows what is formed on the substrate 
jach wiring of the aforementioned active matrix panel, and among electrodes. Drawing having shown with the dashed 
ine what currently formed on the insulator layer prepared on the substrate, and drawing 8 are drawings in which 
laving shown what is formed on the aforementioned insulator layer among each aforementioned wiring and the 
dectrode as the solid line, and having shown what is formed on the substrate with the dashed line. 
0004] Two or more transparent pixel electrodes 2 arranged in the shape of a matrix on the transparent substrate 1 
•vhich this active matrix panel becomes from glass etc., Two or more active elements 3 which consist of TFT 
connected to these pixel electrode 2, respectively (it is hereafter described as TFT), Two or more gate wiring 4 which it 
•vires for every pixel electrode line, and supplies a gate signal to TFT3 of each line, It wires for every pixel electrode 
ine with two or more data wiring 5 which it wires for every pixel electrode train, and supplies a data signal to TFT3 of 
sach train, and is a compensation capacitance (storage capacitor) Cs between each pixel electrode 2. Two or more 
capacitor wiring 6 to form is formed, and it is constituted. 

0005] The portion which the above-mentioned substrate 1 is a large-sized substrate of the size which can extract the 
ictive matrix panel for liquid crystal display element plurality, and serves as an active matrix panel of each liquid 
crystal display element It consists of field (henceforth element field) 1 A corresponding to the size of a liquid crystal 
display element, and surplus section IB secured to the circumference of this element field 1 A, and the above- 
mentioned pixel electrode 2, TFT3 and the gate, the data wiring 4 and 5, and the capacitor wiring 6 are formed in the 
iforementioned element field 1A. 

0006] The plan in which drawing 9 shows the concrete composition of the one pixel section of the above-mentioned 
ictive matrix panel, and drawing 10 are drawing 9 . X-X It is the expanded sectional view which meets a line. As 
shown in this drawing 9 and drawing 10 , the above-mentioned gate wiring 4 and the capacitor wiring 6 are wired on 
he substrate 1. TFT3 The gate electrode 31 formed on the substrate 1 at the above-mentioned gate wiring 4 and one, 
rhe gate insulator layer 32 which consists this gate electrode 31 of wrap Si N (silicon nitride) etc., The i-type- 
semiconductor film 33 which consists of a-Si which was made to counter the aforementioned gate electrode 31 and 
was formed on this gate insulator layer 32 (amorphous silicon), a-Si which doped the impurity on this i-type- 
semiconductor film 33 from - it consists of the source electrodes 35 and the drain electrodes 36 which were formed 
through the becoming n-type-semiconductor film 34 In addition, 37 is a channel protective coat which consists of Si N 
prepared on the channel field of the aforementioned i-type-semiconductor film 33. 

[0007] In addition, the above-mentioned gate insulator layer 32 covers the gate wiring 4 and the capacitor wiring 6, it 
is mostly formed in the whole surface and terminal area 4a (refer to drawin g 6 ) of the gate wiring 4 is exposed by [ of 
a substrate 1 ] forming opening in the aforementioned gate insulator layer 32. 

[0008] And the pixel electrode 2 is formed on the above-mentioned gate insulator layer 32, and this pixel electrode 2 is 
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connected to the aforementioned source electrode 35 by forming the edge of the unilateral edge in piles on the source 
electrode 35 of TFT3. 

0009] Moreover, the data wiring 5 is wired on the above-mentioned gate insulator layer 32, and this data wiring 5 is 
r ormed in piles on the drain electrode 36 of TFT3, and is connected to the aforementioned drain electrode 36. 
0010] In addition, 35a is an up electrode which was formed on the above-mentioned source electrode 35 and which 
xmsists of the same metal membrane as the data wiring 5, and this up electrode 35a is formed by leaving the 
iforementioned metal membrane also on the source electrode 35, and **********i n g, in order to ensure electric 
x>nnection between the pixel electrode 2 and the source electrode 35. 

001 1] On the other hand, the above-mentioned capacitor wiring 6 has countered the marginal part of the pixel 
electrode 2 from the lower part, and is the above-mentioned compensation capacitance Cs. It is formed by the capacitor 
firing 6, the pixel electrode 2, and the gate insulator layer in the meantime. In addition, as the end is shown in drawing 
5 , common connection of each capacitor wiring 6 is made, and terminal area 6a connected to a reference potential is 
Formed in the common connection. 

0012] moreover, surplus section IB of the above-mentioned substrate 1 — being final (after joining an active matrix 
Danel and an opposite panel and assembling a liquid crystal display element) — it is the portion removed and 
fragmentation removal of this surplus section IB is carried out along with the part open circuit k which meets the 
orofile of element field 1 A shown in drawing with the two-dot chain line 

0013] By the way, although the orientation film (not shown) which consists of a polyimide etc. is formed on the 
above-mentioned active matrix panel and orientation processing which, on the other hand, carries out rubbing of the 
film surface to ** is performed to this orientation film, dielectric breakdown may occur in TFT3, or the voltage-current 
property of TFT3 may change with static electricity generated in that case at the time of rubbing of an orientation film 
to it. 

0014] For this reason, by the above-mentioned active matrix panel, dielectric breakdown of TFT3 and property 
change by static electricity etc. are prevented by short-circuiting two or more gate wiring 4 and data wiring 5 in surplus 
section IB of a substrate 1. 

[0015] That is, the short line 7 for short-circuiting all gate wiring 4 and data wiring 5, as shown in drawing^ is formed 
in surplus section IB of a substrate 1, and each gate wiring 4 and each data wiring 5 are connected to the 
aforementioned short line 7. In addition, on the substrate 1, this short line 7 surrounds the perimeter of element field 
1 A, and is formed in the shape of a grid, and the ends of the line section in every direction are extended to the 
periphery marginal part of a substrate 1 , respectively. 

[0016] The above-mentioned short line 7 is formed on the substrate 1 like drawing 7 , and each gate wiring 4 has led to 
the vertical line section of the short line 7 through the wiring section which the above-mentioned surplus section IB 
was made to extend from terminal area 4a. 

[0017] Moreover, it is made to correspond to the part which forms terminal area 5a of each data wiring 5 like drawing 
7 on element field 1A of a substrate 1, respectively, and the relay electrode 8 for connecting each data wiring 5 to the 
short line 7 is formed in the horizontal line section of the aforementioned short line 7, and one. In addition, this relay 
electrode 8 is exposed by preparing opening in the above-mentioned gate insulator layer 32. 

[0018] And each data wiring 5 is connected to the short line 7 through the aforementioned relay electrode 8 by forming 
the terminal area 5 a in piles on the above-mentioned relay electrode 8. 

[0019] Thus, if all gate wiring 4 and data wiring 5 are short-circuited through the short line 7 in surplus section IB of a 
substrate 1, since the potential of these wiring 4 and 5 will become the same, dielectric breakdown of TFT3 and 
property change by static electricity etc. can be prevented. 

[0020] However, TFT3 may carry out dielectric breakdown with the voltage, or surplus section IB of the above- 
mentioned substrate 1 may produce property change, when the body electrified, such as static electricity, touches or 
approaches a liquid crystal display element in case the manufactured liquid crystal display element is mounted in 
electronic equipment, the inside of the manufacturing process of a subsequent liquid crystal display element, and, since 
it is removed after assembling a liquid crystal display element. 

[0021] then, by the above-mentioned active matrix panel After removing the above-mentioned surplus section IB 
(after the short line 7 was separated), in order to enable it to prevent dielectric breakdown of TFT3 and property change 
by static electricity etc., Into the portion (inside of element field 1 A) inside the surplus section fragmentation part 
(minute open-circuit k) of a substrate 1 The pixel electrode 2 and the array field of TFT3 were surrounded, the short 
ring 9 for the cure against static electricity was formed, and the gate wiring 4 and the data wiring 5 are connected to the 
aforementioned short ring 9 through the protection elements 10a and 10b. 

[0022] Two horizontal wiring section 9a wired in parallel with the gate wiring 4 on the substrate 1 as the above- 
mentioned short ring 9 was shown in drawing 7 and drawin g 8 , the contact which consists of data wiring 5 and two 
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vertical wiring sections 9b wired in parallel, and prepared the edge of these horizontal wiring section 9a and vertical 
wiring section 9b on the gate insulator layer 32 at the aforementioned gate insulator layer 32 — it is connected and 
constituted in the hole (not shown) 

0023] The cross section of protection element 10a with which drawing 1 1 connects the gate wiring 4 to the short ring 
and drawing 12 are cross sections of protection element 10b which connect the data wiring 5 to the short ring 9, and 
iiese protection elements 10a and 10b consist of two protection TFT (it is hereafter described as Protection TFT) 1 1 
ind 12, respectively. 

0024] In addition, since the protection 1 1 and TFT 12 which constitutes these protection elements 10a and 10b is the 
iiing of the same structure as fundamentally as TFT3 of the pixel section shown in drawin g 9 and drawing JO , 
explanation of the composition attaches a same sign in drawing, and it omits. 

0025] The protection 1 1 and TFT 12 which constitutes protection element 10a which connects the gate wiring 4 to the 
short ring 9 As shown in drawing 6 and drawing 1 1 , on both sides of the gate wiring 4, it is arranged at the both sides 
3y the side of the terminal area 4a. this protection element 10a While connecting electrically the gate electrode 31 of 
wo protection 1 1 and TFT 12 to the source electrode 35 of the protection TFT, respectively The source electrode 35 of 
3ne protection TFT 1 1 is connected to the gate wiring 4, the drain electrode 36 is connected to the short ring 9, the 
source electrode 35 of the protection TFT 12 of another side is connected to the short ring 9, the drain electrode 36 is 
connected to the gate wiring 4, and it is constituted. 

0026] The electrode 35 connected to the gate wiring 4 of the above-mentioned protection 1 1 and TFT 12, i.e., the 
source electrode of one protection TFT 11, and the drain electrode 36 of the protection TFT 12 of another side It 
connects with the gate wiring 4 in the hole 39. the contact prepared in the gate insulator layer 32 through the common 
gate wiring connection film 38 — Moreover, the drain electrode 36 of one protection TFT 1 1 and the source electrode 
35 of the protection TFT 12 of another side are connected to vertical wiring section 9b of the short ring 9 through the 
short ring connection films 40 and 41 formed in one at this vertical wiring section 9b. In addition, vertical wiring 
section 9b of the aforementioned gate wiring connection film 38 and the short ring 9 and the short ring connection 
films 40 and 41 are formed by the same metal membrane as the data wiring 5. 

[0027] And the gate electrode 3 1 of one protection TFT 1 1 It is formed in one at the gate wiring 4, and connects with 
the source electrode 35 of this protection TFT 1 1 electrically through this gate wiring 4 and the above-mentioned gate 
wiring connection film 38. the contact whose gate electrode 31 of the protection TFT 12 of another side prepared 
vertical wiring section 9b of the short ring 9 in the gate insulator layer 32 — by connecting with the lead section derived 
from the aforementioned gate electrode 31 in the hole (not shown) It connects with the source electrode 35 of this 
protection TFT 12 electrically through the short ring 9 and the above-mentioned short ring connection film 41 . 
[0028] Moreover, the protection 1 1 and TFT 12 which constitutes protection element 10b which connects the data 
wiring 5 to the short ring 9 As shown in drawing 6 and drawing 12 , on both sides of the data wiring 5, it is arranged at 
the both sides by the side of the terminal area 5 a. this protection element 10b While connecting electrically the gate 
electrode 31 of two protection 1 1 and TFT 12 to the source electrode 35 of the protection TFT, respectively The source 
electrode 35 of one protection TFT 1 1 is connected to the data wiring 5, the drain electrode 36 is connected to the short 
ring 9, the source electrode 35 of the protection TFT 12 of another side is connected to the short ring 9, the drain 
electrode 36 is connected to the data wiring 5, and it is constituted. 

[0029] The electrode 35 connected to the data wiring 5 of the above-mentioned protection 1 1 and TFT 12, i.e., the 
source electrode of one protection TFT 11, and the drain electrode 36 of the protection TFT 12 of another side It 
connects with the aforementioned data wiring 5 through the data wiring connection film 42 formed in the data wiring 5 
at one. Moreover, the drain electrode 36 of one protection TFT 1 1 and the source electrode 35 of the protection TFT 12 
of another side are connected to horizontal wiring section 9a of the short ring 9 through the short ring connection films 
43 and 44 which consist of the same metal membrane as the data wiring 5. in addition, the contact which formed the 
aforementioned short ring connection films 43 and 44 in the gate insulator layer 32 since horizontal wiring section 9a 
of the short ring 9 was wired on the substrate 1 — it connects with the aforementioned horizontal wiring section 9a in 
the hole (not shown) 

[0030] Moreover, the gate electrode 31 of one protection TFT 1 1 It is made to extend under the data wiring 5 which 
connected the source electrode 35 of this protection TFT 11, and is formed, the gate electrode 31 of the protection TFT 
1 1 of one of these the contact which formed the aforementioned data wiring 5 in the gate insulator layer 32 — by 
connecting with the extension of the aforementioned gate electrode 3 1 in a hole 45, it connects with the source 
electrode 35 of this protection TFT 1 1 electrically through the data wiring 5 

[0031] Moreover, the gate electrode 31 of the protection TFT 12 of another side is formed in horizontal wiring section 
9a of the short ring 9 at one, and is electrically connected to the source electrode 35 of this protection TFT 12 through 
the short ring 9. 
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0032] When high voltages, such as static electricity, join the gate wiring 4 or the data wiring 5, the above-mentioned 
protection elements 10a and 10b If one side of two protection 1 1 and TFT 12 will be in an ON state, and makes it flow * 
hrough the gate wiring 4 and the data wiring 5 through the short ring 9 and the high voltage joins the gate wiring 4 
While one protection TFT 1 1 of protection element 10a by the side of the gate wiring 4 will be in an ON state and the 
|ate wiring 4 and the short ring 9 flow The protection TFT 12 of another side of protection element 10a by the side of 
he data wiring 5 will be from the gate wiring 4 in an ON state with the voltage which joins the short ring 9, and the 
lata wiring 5 and the short ring 9 flow. The potential of the gate wiring 4 and the data wiring 5 becomes the same, and 
lielectric breakdown of TFT3 of the pixel section and property change by static electricity etc. are prevented. 
0033] In addition, although a liquid crystal display element supplies a gate signal to each gate wiring 4 one by one, it 
s made to synchronize with it, a data signal is supplied to each data wiring 5 and a display drive is carried out In order 
hat the above-mentioned protection elements 10a and 10b may connect the gate electrode 31 of both protection 11 and 
TFT 12 to the source electrode 35 of the protection TFT, respectively, In the voltage grade of a gate signal and a data 
signal, these protection 1 1 and TFT 12 does not affect the display drive of a liquid crystal display element, even if it 
does not turn on, therefore the gate wiring 4 and the data wiring 5 are connected to the short ring 9 through the 
iforementioned protection elements 10a and 10b. 

0034] The above-mentioned active matrix panel is manufactured by the following manufacture methods. First, on a 
mbstrate 1, form the metal membrane which consists of an aluminum system (aluminum) alloy etc., and patterning of 
his metal membrane is carried out. Horizontal wiring section 9a of the relay electrode 8 for connecting to the short line 
7 the gate wiring 4 shown in drawing 7 as the solid line and the gate electrode 31 of TFT3 of the pixel section, the 
:apacitor wiring 6, the short line 7, and the data wiring 5, and the short ring 9, The gate electrode 3 1 of protection 1 1 
Hid TFT 12 is formed simultaneously. 

0035] Next, anodizing of the above-mentioned gate wiring 4 and the gate electrode 31 of TFT3 of the pixel section is 
;arried out, and the front face is made to generate an oxide film. In drawing 10 , a is the oxide film generated by the 
iforementioned anodizing, and this oxide film a is formed in order to compensate the isolation voltage of the gate 
nsulator layer 32 on it. 

0036] The above-mentioned anodizing is immersed into the electrolytic solution in a substrate 1, makes the oxide 
Eilm-ed on it (the gate wiring 4 and gate electrode 31 of TFT3 of the pixel section) counter with cathode into the 
electrolytic solution, and is performed by impressing positive voltage to the aforementioned oxide film-ed to the 
Dotential of a counterelectrode in the state. 

0037] If impression of the voltage to the aforementioned oxide film-ed in this anodizing is performed considering the 
short line 7 as a feed line and voltage is supplied to the short line 7, voltage is supplied to each gate wiring 4 and the 
*ate electrode 3 1 of TFT3 of each pixel section from this short line 7, an oxide film-ed [ these ] will cause the 
Chemicals reaction in the electrolytic solution, and anodic oxidation will be carried out in the front face. 
0038] In this case, among the above-mentioned protection elements 10a and 10b, since the gate electrode 31 of one 
protection TFT 1 1 of protection element 10a by the side of the gate wiring 4 is formed in the gate wiring 4 at one, 
inodic oxidation also of the gate electrode 3 1 of this protection TFT 1 1 is carried out simultaneously, and an oxide film 
i (refer to drawing 1 1 ) generates it also on the front face. 

0039] Moreover, the common connection of each capacitor wiring 6 is formed in the pattern with which the edge is 
connected with the short line 7, therefore anodic oxidation also of the front face of each capacitor wiring 6 is 
simultaneously carried out by the above-mentioned anodizing. 

^0040] In addition, although the relay electrode 8 for connecting the data wiring 5 to the short line 7 is also connected 
with the above-mentioned short line 7 carrying out anodic oxidation of the front face, if this relay electrode 8 is 
x>vered by the resist — or — moreover, if terminal area 4a of the above-mentioned gate wiring 4 and terminal area 6a of 
lie capacitor wiring 6 are covered by the resist, anodic oxidation of the front face of these terminal areas 4a and 6a will 
lot be carried out 

T>041] After performing the above-mentioned anodizing, on a substrate 1, the gate insulator layer 32, the i-type- 
semiconductor film 33, and the channel protective coat 37 are formed one by one, and patterning of the channel field of 
TFT3 of the pixel section and the i -type-semiconductor film 33 of each protection 1 1 and TFT 12 is carried out for the 
aforementioned channel protective coat 37 to a wrap configuration. 

^0042] Next, after forming the n-type-semiconductor film 34 and forming the metal membrane which consists of Cr 
2tc. on it (chromium), patterning of this metal membrane is carried out, TFT3 of the pixel section, the source electrode 
35 of each protection 1 1 and TFT 12, and the drain electrode 36 are formed, subsequently to the same configuration as 
he source and the drain electrodes 35 and 36 patterning of the aforementioned n-type-semiconductor film 34 is carried 
Dut, and TFT3 of the pixel section and Protection 10a and TFT 10b are completed. 

0043] next, opening which the transparent electric conduction film which consists of ITO etc. is formed, patterning of 



Page 5 of 9 

his transparent electric conduction film is carried out [ opening ], and each pixel electrode 2 is formed [ opening ], and 
exposes the terminal areas 4a and 6a and the relay electrode 8 of the gate wiring 4 and the capacitor wiring 6 to the 
above-mentioned gate insulator layer 32 after that and each contact mentioned above — holes 39 and 45 are formed 
;0044] After this, it is aluminum. The metal membrane which consists of a system alloy etc. is formed, patterning of 
ids metal membrane is carried out, the data wiring 5, the gate wiring connection film 38 of each protection elements 
10a and 10b, the short ring connection films 40, 41, 43, and 44, and the data wiring connection film 42 are formed, and 
an active matrix panel is completed. 
;0045] 

Problem(s) to be Solved by the Invention] However, in the manufacture process, although the above-mentioned 
conventional active matrix panel can anodize the front face of the gate wiring 4 and the gate electrode 3 1 of TFT3 of 
the pixel section, and the gate electrode 31 of one protection TFT 1 1 of protection element 10a by the side of the gate 
wiring 4 The gate electrode 31 of the protection TFT 12 of another side of protection element 10a by the side of the 
aforementioned gate wiring 4 and the gate electrode 31 of both protection 1 1 and TFT 12 of protection element 10b by 
the side of the data wiring 5 had the problem that it could not anodize. 

[0046] This is because voltage for anodizing cannot be supplied to these gates electrode 31 since the gate electrode 31 
of the protection TFT 12 of another side of protection element 10a by the side of the gate wiring 4 and the gate 
electrode 31 of both protection 1 1 and TFT 12 of protection element 10b by the side of the data wiring 5 are separately 
formed independently as the solid line showed to drawing 7 . 

[0047] For this reason, the above-mentioned conventional active matrix panel was not able to give sufficient isolation 
voltage for the protection TFT 12 of another side of protection element 10a by the side of the gate wiring 4, and both 
protection 1 1 and TFT 12 of protection element 10b by the side of the data wiring 5. 

[0048] This invention anodizes the front face of the gate electrode of all protection TFT that constitutes the protection 
element for preventing dielectric breakdown of TFT of the pixel section and property change by static electricity etc., 
and aims at offering the reliable active matrix panel which gave sufficient isolation voltage for these protection TFT. 
[0049] 

[Means for Solving the Problem] The active matrix panel of this invention The pixel electrode of plurality [ field / 
dement / aforementioned / of the substrate which has the surplus section removed after the assembly of the 
aforementioned liquid crystal display element around the element field corresponding to the size of a liquid crystal 
display element ], Two or more TFT connected to each [ these ] pixel electrode, respectively, and the gate wiring 
which supplies a gate signal to Above TFT, While the data wiring which supplies a data signal to Above TFT, and the 
capacitor wiring which forms a compensation capacitance between the aforementioned pixel electrodes are formed The 
aforementioned gate wiring and data wiring to the short ring which surrounded and formed the aforementioned pixel 
electrode and the array field of active TFT, respectively It connects through the protection element which a gate 
electrode and a source electrode become from two protection TFT connected electrically, the aforementioned 
protection element Are connected the source electrode of one protection TFT to gate wiring or data wiring, and a drain 
electrode is connected to a short ring. Connect the source electrode of the protection TFT of another side to a short 
ring, connect a drain electrode to gate wiring or data wiring, and it is constituted. And on the surplus section of the 
aforementioned substrate, the short line for short-circuiting two or more gate wiring, data wiring, and capacitor wiring 
is formed. On the element field of the aforementioned substrate, the relay electrode for connecting the aforementioned 
data wiring to the aforementioned short line is formed. The gate electrode of two protection TFT which constitutes the 
gate electrode and the aforementioned protection element of TFT which were connected to the aforementioned pixel 
electrode It is characterized by having been formed in either of the aforementioned gate electrode, the aforementioned 
capacitor wiring, the aforementioned short ring, and the aforementioned relay electrode at one, and having oxidized the 
electrode front face by anodizing which makes the aforementioned short line a feed line. 
[0050] 

[Function] Namely, the active matrix panel of this invention Gate wiring, capacitor wiring, and the relay electrode for 
connecting data wiring to a short line, Some short rings are connected and formed in the aforementioned short line. By 
connecting with either of the aforementioned gate wiring, capacitor wiring, a relay electrode, and a short ring 
electrically, and forming in it the gate electrode of two protection TFT which constitutes a protection element Oxidize 
the front face of the gate electrode of the aforementioned protection TFT by anodizing which makes the 
aforementioned short line a feed line, and according to this active matrix panel Since the front face of the gate 
electrode of all protection TFT that constitutes a protection element is anodized, sufficient isolation voltage for these 
protection TFT can be given. 
[0051] 

[Example] Hereafter, one example of this invention is explained with reference to drawing 1 - drawjng_5 . Drawing 1 is 
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he equal circuit-plan of the active matrix panel of this example, drawing 2 A solid line shows what is formed on the 
substrate each wiring of the aforementioned active matrix panel, and among electrodes. Drawing having shown with - 
he dashed line what currently formed on the insulator layer prepared on the substrate, and drawin g 3 are drawings in 
»vhich having shown what is formed on the aforementioned insulator layer among each aforementioned wiring and the 
rfectrode as the solid line, and having shown what is formed on the substrate with the dashed line. 
0052] In addition, in drawin g 1 - drawing 3 , a same sign is given to what is prepared in the conventional active matrix 
Danel shown in drawing 6 - drawing 8 , and a corresponding thing, and the detailed explanation is omitted about the 
same thing as the conventional thing. 

0053] The active matrix panel of this example Like the conventional active matrix panel fundamentally to element 
Held 1 A of a substrate 1 which has surplus section IB removed after the assembly of the aforementioned liquid crystal 
display element around element field 1 A corresponding to the size of a liquid crystal display element Two or more 
ITT3 connected to two or more pixel electrode 2 and each [ these ] pixel electrode 2, respectively, The gate wiring 4 
which supplies a gate signal to the above TFT 3, and the data wiring 5 which supplies a data signal to the above TFT 3, 
[t is a compensation capacitance Cs between the aforementioned pixel electrodes 2. While forming the capacitor wiring 
5 to form and forming the short line 7 for short-circuiting all data wiring 4 and data wiring 5 with aforementioned 
surplus section IB The pixel electrode 2 and the array field of TFT3 are surrounded to the aforementioned element 
Held 1 A, the short ring 9 is formed in it, and it has the composition of having connected the gate wiring 4 and the data 
wiring 5 to the aforementioned short ring 9 through the protection elements 10a and 10b, respectively. 
"0054] The relay electrode 8 for connecting the above-mentioned gate wiring 4, the capacitor wiring 6, the short line 7, 
and the data wiring 5 to the short line 7 is formed by each on the substrate 1, and each gate wiring 4 has led to the 
aforementioned short line 7 in the end, i.e., the edge in which terminal area 4a was formed, at one. 
0055] Moreover, common connection of each capacitor wiring 6 was made in the edge of an opposite side, it is 
connected with the terminal area formation edge of the aforementioned gate wiring 4 in this edge by which common 
connection was made at one at the short line 7, and the above-mentioned relay electrode 8 is formed in the horizontal 
line section of the short line 7 at one. 

^0056] Two horizontal wiring section 9a by which the above-mentioned short ring 9 was wired in parallel with the gate 
wiring 4 on the other hand, It consists of data wiring 5 and two vertical wiring sections wired in parallel 9b on the gate 
insulator layer 32. On a substrate 1, connect with one the wiring section (vertical wiring section 9b of two right-hand 
side, horizontal wiring section 9a and right-hand side) of three way types other than vertical wiring section (it sets to 
drawing 1 and is the left-hand side vertical wiring section) 9b which intersects the terminal area formation edge of the 
gate wiring 4 among these wiring sections 9a and 9b, and it is formed. Vertical wiring section (henceforth the left-hand 
side length wiring section) 9b which intersects the terminal area formation edge of the gate wiring 4 is formed on the 
gate insulator layer 32. in addition, the contact which established the ends of this left-hand side length wiring section 
?b in the aforementioned gate insulator layer 32 — it connects with the edge of the aforementioned horizontal wiring 
section 9a in the hole (not shown) 

[0057] And the wiring section of the three way type formed on the substrate 1 of the above-mentioned short ring 9, i.e., 
vertical wiring section (henceforth the right-hand side length wiring section) 9, two right-hand side, horizontal wiring 
section 9a and right-hand side, b, has led to common connection wiring of each above-mentioned capacitor wiring 6 at 
Dne, and it is connected with the above-mentioned short line 7 through common connection wiring of the 
aforementioned capacitor wiring 6. In addition, in this example, a part of right-hand side length wiring section 9b of 
the short ring 9 is made to serve a double purpose with common connection wiring of the capacitor wiring 6. 
[0058] Next, if the above-mentioned protection elements 10a and 10b are explained, the cross section of protection 
element 10a with which drawing 4 connects the gate wiring 4 to the short ring 9, and drawing 5 are cross sections of 
protection element 10b which connect the data wiring 5 to the short ring 9, and these protection elements 10a and 10b 
consist of two protection 1 1 and TFT 12 respectively like the protection element prepared in the conventional active 
matrix panel. 

[0059] In addition, the protection 1 1 and TFT 12 which constitutes these protection elements 10a and 10b The gate 
slectrode 3 1 which is the thing of the same structure as fundamentally as TFT3 of the pixel section shown in drawing 9 
and dr awing 10 , and was formed on the substrate 1, The i-type-semiconductor film 33 which this gate electrode 31 
was made to counter the aforementioned gate electrode 3 1 on the wrap gate insulator layer 32 and this gate insulator 
layer 32, and was formed, It consists of a channel protective coat 37 prepared on the channel field of this i-type- 
semiconductor film 33, and the source electrode 35 and the drain electrode 36 formed through the n-type- 
semiconductor film 34 on the aforementioned i-type-semiconductor film 33. 

[0060] The protection 1 1 and TFT 12 which constitutes protection element 10a which connects the gate wiring 4 to the 
short ring 9 As shown in drawing 1 and drawing 4 , on both sides of the gate wiring 4, it is arranged at the both sides 
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oy the side of the terminal area 4a. this protection element 10a While connecting electrically the gate electrode 31 of 
W 6 protection 1 1 and TFT 12 to the source electrode 35 of the protection TFT, respectively The source electrode 35 of 
Dne protection TFT 1 1 is connected to the gate wiring 4, the drain electrode 36 is connected to the short ring 9, the 
source electrode 35 of the protection TFT 12 of another side is connected to the short ring 9, the drain electrode 36 is 
connected to the gate wiring 4, and it is constituted. 

[0061] The electrode 35 connected to the gate wiring 4 of the above-mentioned protection 1 1 and TFT 12, i.e., the 
source electrode of one protection TFT 11, and the drain electrode 36 of the protection TFT 12 of another side It 
connects with the gate wiring 4 in the hole 39. the contact prepared in the gate insulator layer 32 through the common 
gate wiring connection film 38 — Moreover, the drain electrode 36 of one protection TFT 1 1 and the source electrode 
35 of the protection TFT 12 of another side are connected to vertical wiring section 9b of the short ring 9 through the 
short ring connection films 40 and 41 formed in one at this vertical wiring section 9b. In addition, vertical wiring 
section 9b of the aforementioned gate wiring connection film 38 and the short ring 9 and the short ring connection 
films 40 and 41 are formed by the same metal membrane as the data wiring 5. 

[0062] And the gate electrode 31 of one protection TFT 1 1 is formed in one at the gate wiring 4, and is electrically 
connected to the source electrode 35 of this protection TFT 1 1 through this gate wiring 4 and the above-mentioned gate 
wiring connection film 38. 

[0063] Moreover, the gate electrode 31 of the protection TFT 12 of another side It is formed in the extension which the 
formation section of the protection TFT 12 of aforementioned another side was made to extend, and was formed from 
the capacitor wiring 6 like drawing 2 at one. this gate electrode 3 1 the contact which prepared left-hand side length 
wiring section 9b of the short ring 9 in the gate insulator layer 32 - by connecting with the extension of the capacitor 
wiring 6 in a hole (not shown) It connects with the source electrode 35 of this protection TFT 12 electrically through 
capacitor wiring, the short ring 9, and the above-mentioned short ring connection film 41 . 

[0064] Moreover, the protection 1 1 and TFT 12 which constitutes protection element 10b which connects the data 
wiring 5 to the short ring 9 As shown in drawing 1 and drawing 5 , on both sides of the data wiring 5, it is arranged at 
the both sides by the side of the terminal area 5a. this protection element 10b While connecting electrically the gate 
electrode 31 of two protection 1 1 and TFT 12 to the source electrode 35 of the protection TFT, respectively The source 
electrode 35 of one protection TFT 1 1 is connected to the data wiring 5, the drain electrode 36 is connected to the short 
ring 9, the source electrode 35 of the protection TFT 12 of another side is connected to the short ring 9, the drain 
electrode 36 is connected to the data wiring 5, and it is constituted. 

[0065] The electrode 35 connected to the data wiring 5 of the above-mentioned protection 1 1 and TFT 12, i.e., the 
source electrode of one protection TFT 11, and the drain electrode 36 of the protection TFT 12 of another side It 
connects with the aforementioned data wiring 5 through the data wiring connection film 42 formed in the data wiring 5 
at one. Moreover, the drain electrode 36 of one protection TFT 1 1 and the source electrode 35 of the protection TFT 12 
of another side are connected to horizontal wiring section 9a of the short ring 9 through the short ring connection films 
43 and 44 which consist of the same metal membrane as the data wiring 5. in addition, the contact which formed the 
aforementioned short ring connection films 43 and 44 in the gate insulator layer 32 since horizontal wiring section 9a 
of the short ring 9 was wired on the substrate 1 - it connects with the aforementioned horizontal wiring section 9a in 
the hole (not shown) 

[0066] Moreover, the gate electrode 31 of one protection TFT 1 1 It is formed in lead section 8a which derived the data 
wiring 5 from the relay electrode 8 for connecting with the short line 7 like drawing 2 at one. this gate electrode 3 1 the 
contact which formed the aforementioned data wiring 5 in the gate insulator layer 32 - by connecting with the 
aforementioned lead section 8a in a hole 45, it connects with the source electrode 35 of the protection TFT 1 1 
electrically through the relay electrode 8 and the data wiring 5 

[0067] Moreover, the gate electrode 31 of the protection TFT 12 of another side is formed in horizontal wiring section 
9a of the short ring 9 at one, and is electrically connected to the source electrode 35 of this protection TFT 12 through 
the short ring 9. 

[0068] And the gate electrode 31 of all protection 1 1 and TFT 12 of each protection elements 10a and 10b By 
anodizing which makes a feed line the short line 7 which connects with either of the aforementioned gate wiring 4, the 
capacitor wiring 6, the short ring 9, and the relay electrode 8 electrically, and was formed in surplus section IB of a 
substrate 1 Anodizing of the electrode front face is carried out with the gate wiring 4, and the gate electrode 31 (refer to 
drawing 10 ) of TFT3 of the pixel section and the capacitor wiring 6. 

[0069] In addition, this anodizing is performed also to lead section 8a which was drawn from the relay electrode 8 and 
connected with the gate electrode 31 of protection TFT 11. Except for the connection (contact portion corresponding to 
a hole 39) of the above-mentioned gate wiring connection film 38, anodic oxidation of the aforementioned gate wiring 
4 is carried out to the terminal area 4a, and anodic oxidation of the lead section 8a of the relay electrode 8 is carried out 
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sxcept for the connection (contact portion corresponding to a hole 45) of the above-mentioned data wiring 5 

r00701 In drawing 4 and drawing 5 , a is the oxide film generated by anodizing and the portion which made this oxide . 

film a generate is rising a little from the non-oxidizing portion by the increase in the volume by oxidization of a metal 

moTlTuke the protection element of the conventional active matrix panel, when high voltages, such as static 
electricity, join the gate wiring 4 or the data wiring 5, the above-mentioned protection elements 10a and 10b It is the 
thing which one side of two protection 1 1 and TFT 12 will be in an ON state, and makes flow through the gate wiring 4 
and the data wiring 5 through the short ring 9. If the gate wiring 4 and the data wiring 5 are connected to the short ring 
9 through the aforementioned protection elements 10a and 10b, dielectric breakdown of TFT3 of the pixel section and 
property change by static electricity after removing surplus section IB of a substrate 1 (after the short lme 7 was 
separated) etc. can be prevented. . . 

[0072] The above-mentioned active matrix panel is manufactured by the following manufacture methods. First it is 
aluminum on a substrate 1 . Form the metal membrane which consists of a system alloy etc., and patterning of tins 
metal membrane is carried out. The relay electrode 8 and its lead section 8a for connecting to the short lme 7 the gate 
wiring 4 shown in drawing 2 as the solid line and the gate electrode 31 of TFT3 of the pixel section, fee capacitor 
wiring 6, the short line 7, and the data wiring 5, The gate electrode 31 of the protection 1 1 and TFT 12 of two 
horizontal wiring sections 9a of the short ring 9 and right-hand side length wiring section 9b, and all the protection 
elements 10a and 10b is formed simultaneously. . . 

[00731 In this process, the wiring sections 9a and 9b and the relay electrode 8 which are formed on the gate wiring 4, 
the capacitor wiring 6, and the substrate 1 of the short ring 9 are altogether formed in the short line 7 and one 
[00741 Moreover, the gate electrode 31 of TFT3 of the pixel section, the gate electrode 31 of both protection 1 1 and 
TFT 12 of protection element 10a, and the gate electrode 31 of one protection TFT 1 1 of protection element 10a by the 
side of the gate wiring 4 are formed in the gate wiring 4 and one, and form the gate electrode 31 of the protection 1 b 1 
12 of another side of protection element 10a by the side of the aforementioned gate wiring 4 in the aforementioned 
capacitor wiring 6 and one. . , ., ,,. u 

[0075] Furthermore, the gate electrode 31 of one protection TFT 1 1 of protection element 10b by the side of die data 
wiring 5 is formed in lead section 8a of the above-mentioned relay electrode 8, and one, and forms the gate electrode 
31 of the protection TFT 12 of another side of protection element 10b by the side of this data wiring 5 m honzontal 
wiring section 9a of the above-mentioned short ring 9, and one. 

[0076] Next, anodizing of the gate wiring 4 and the gate electrode 3 1 of TFT3 of the pixel section, the gate electrode 
31 of all protection 1 1 and TFT 12, lead section 8a of the relay electrode 8, and the capacitor wiring 6 is earned out 
simultaneously, and these front faces are made to generate an oxide film a. 

[00771 This anodizing The connection of terminal area 4a of the gate wiring 4, and the gate wiring connection film 38, 
The mask of the relay electrode 8 and the data wiring connection of the lead section 8a, and the terminal area 6a of the 
capacitor wiring 6 is carried out by the resist, a substrate 1 - the inside of the electrolytic solution -- being immersed - 
the oxide film-ed on it (horizontal wiring section 9a and right-hand side length wiring section 9b of the gate wiring 4, 
the capacitor wiring 6, and the short ring 9 --) Gate electrode 3 1 grade is made to counter with cathode into the 
electrolytic solution, and it carries out by making the short line 7 into a feed line by impressing positive voltage to the 
aforementioned oxide film-ed to the potential of a counterelectrode. . 
[0078] Thus if voltage is supplied to the short line 7, while the aforementioned voltage will be supplied to honzontal 
wiring section 9a of the gate wiring 4 and the capacitor wiring 6 connected to this short line 7, the relay elecfrode 8 
and the short ring 9, and right-hand side length wiring section 9b The aforementioned voltage is supplied to TFT3 ot 
the pixel section, and the gate electrode 31 of all protection 1 1 and TFT 12 through these, these oxide films-ed cause 
the Chemicals reaction in the electrolytic solution, and anodic oxidation is earned out m the front face 
[00791 After performing the above-mentioned anodizing, on a substrate 1, the gate insulator layer 32, the l-type- 
semiconductor film 33, and the channel protective coat 37 are formed one by one, and patterning of the channel field of 
TFT3 of the pixel section and the i-type-semiconductor film 33 of each protection 1 1 and TFT 12 is earned out for the 
aforementioned channel protective coat 37 to a wrap configuration. 

[00801 next, the n-type-semiconductor film 34 - forming membranes -- a it top - Cr etc. etc. - from - after forming 
the becoming metal membrane, patterning of this metal membrane is carried out, TFT3 of the pixel section, the source 
electrode 35 of each protection 1 1 and TFT 12, and the drain electrode 36 are formed, subsequently to the same 
configuration as the source and the drain electrodes 35 and 36 patterning of the aforementioned n-type-semiconductor 
film 34 is carried out, and TFT3 of the pixel section and Protection 10a and TFT 10b 

[0081] next, opening which the transparent electric conduction film which consists of ITO etc. is formed, patterning ot 
this transparent electric conduction film is carried out [ opening ], and each pixel electrode 2 is formed [ opening ], and 
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sxposes the terminal areas 4a and 6a and the relay electrode 8 of the gate wiring 4 and the capacitor wiring 6 to the 
above-mentioned gate insulator layer 32 after that and each contact mentioned above -- holes 39 and 45 are formed 
[0082] After this, it is aluminum. The metal membrane which consists of a system alloy etc. is formed, patterning of 
this metal membrane is carried out, the data wiring 5, the gate wiring connection film 38 of each protection elements 
10a and 10b, and the data wiring connection film 42 are formed simultaneously, and an active matrix panel is 
completed. _ . 

[0083] Namely, the above-mentioned active matrix panel The gate wiring 4, the capacitor wiring 6, and the relay 
electrode 8 for connecting the data wiring 5 to the short line 7, The wiring section (two horizontal wiring section 9a 
and right-hand side wiring section 9b) of three way types other than left-hand side wiring section 9b which intersects 
the terminal area formation edge of the gate wiring 4 of the short rings 9 The gate electrode 31 of two protection 1 1 
and TFT 12 which ties to the aforementioned short line 7, forms on a substrate 1, and constitutes the protection 
elements 10a and 10b By forming in either of the aforementioned gate wiring 4, the capacitor wiring 6, the relay 
electrode 8, and the wiring sections 9a and 9b formed on the substrate of the short ring 9 at one By anodizing which 
makes the aforementioned short line 7 a feed line, the front face of the gate electrode 31 of all protection 1 1 and TFT 
12 is oxidized. 

[0084] Since the front face of the gate electrode 31 of all protection 1 1 and TFT 12 that constitutes the protection 
elements 10a and 10b is anodized according to this active matrix panel and sufficient isolation voltage for these 
protection 1 1 and TFT 12 can be given, the reliability of an active matrix panel can be raised. 
[0085] In addition, although the wiring sections 9a and 9b of three way types other than vertical wiring section 9b 
which intersects the terminal area formation edge of the gate wiring 4 of the short ring 9 were connected and formed in 
one and the wiring sections 9a and 9b of this three way type are connected with the short line 7 through common 
connection wiring of the capacitor wiring 6 in the above-mentioned example The wiring section formed on the 
substrate 1 of this short ring 9 You may make surplus section IB of a substrate 1 extend the edge, and may also tie to 
the direct short line 7. in that case one horizontal wiring section 9a which connects a part of short line 7, for example, 
two horizontal wiring sections 9a, or protection element 10b by the side of the data wiring 5 - a substrate 1 top ~ 
forming ~ other wiring sections - the gate insulator layer 32 top - forming ~ contact - you may connect with 
horizontal wiring section 9a on a substrate 1 in a hole 

[0086] Moreover, although the gate wiring connection film 38 of the data wiring 5 and each protection elements 10a 
and 10b and the data wiring connection film 42 are formed on the gate insulator layer 32 in the above-mentioned 
example these ~ the aforementioned gate insulator layer 32 top ~ a layer insulation film » preparing ~ a it top -- 
forming ~ the aforementioned layer insulation film ~ contact ~ a hole may be prepared and you may connect with 
TFT3 of the pixel section and the source of protection 1 1 and TFT 12, the drain electrodes 35 and 36, or the data 
wiring 5 
[0087] 

[Effect of the Invention] The active matrix panel of this invention Gate wiring and capacitor wiring, The relay 
electrode for connecting data wiring to a short line, and some short rings By tying and forming in the aforementioned 
short line and forming in either of the aforementioned gate wiring, capacitor wiring, a relay electrode, and a short ring 
at one the gate electrode of two protection TFT which constitutes a protection element Oxidize the front face of the 
gate electrode of the aforementioned protection TFT by anodizing which makes the aforementioned short line a feed 
line, and according to this active matrix panel Since the front face of the gate electrode of all protection TFT that 
constitutes a protection element is anodized, sufficient isolation voltage for these protection TFT can be given. 
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